Abstract. In the context of rapid urbanization in China, the land market has become one of the focuses of the whole society. Based on the residential land transaction data from May 2006 to March 2010 in Hangzhou, this paper applies the hedonic price model of spatial econometrics to study the evolving trend and the influencing factors of land prices from two aspects of time and space. The results show that, compared with OLS estimation result, the estimated results of spatial econometric model improve significantly. And floor area ratio and land grade have a significant impact on land prices. At the spatial level, there is a significant spatial dependency between the error terms of land prices, and the price fluctuation between the adjacent lands is significant, besides the distance to the urban landscape center West Lake has a significant negative impact on the land price. In temporal dimension, land prices have an obvious rising trend, but the rising degree of land prices declines evidently in the period of international financial crisis.
Introduction
Urban land price is an important means to regulate the supply and demand in land market, and it is also an important index to measure whether the land resources are effectively utilized and allocated rationally. With the rapid development of urbanization and urban economy in China, the urban land price has constantly changed in two dimensions of time and space. The research on the evolution and influencing factors of land prices has been one of the focuses of many scholars, and has made many achievements [1] [2] [3] [4] [5] [6] [7] . Due to the spatial fixation of land, land prices tend to have spatial dependence. The traditional regression model assumes that the spatial distribution of land prices is independent of each other and can't measure the spatial effect of land prices, which may lead to the bias of the model estimation coefficients. This paper attempts to construct a spatial econometric model to test whether there is spatial effect of land prices. On this basis, this paper analyzes the temporal-spatial evolution and the microscopic factors of land prices, and makes an empirical analysis of the residential land market in Hangzhou.
Literature Review
In recent years, many scholars at home and abroad have studied the influence factors of land prices or value. McDonald and McMillen [8] had studied the changes of land value between 1960s and 1980s in Chicago, and analyzed the employment center identification and its impact on housing land value. The results show that the employment center has a positive impact on the land value. Sivitanidou [9] was the first to attempt to explore the changes in LA's multicenter office business land value gradient. The empirical results show that the gradient of office land value became more moderate between 1989 and 1994. The author argues that the recent information revolution is leading to a weakening of the spatial link between office business activities and large business centers, increasingly leading to fragmented spatial patterns.
Attack and Margo [10] examined the price gradient of vacant land in New York City for 66 years from 1835 to 1900. The authors argue that improvements in public transport and the expansion of economic activity can help explain the decline in price gradients. Clapp et al [11] used the residential transaction data from 1975 to 1992 in Fairfax area, to establish a hedonic price equation to estimate changes in the value of residential land. The results show that demographic factors and technological innovations shape the surface of land value. Other scholars also have been studied the China's land market. Wu et al [5] chosen the micro-data of land transaction in Beijing from 2004 to 2008, and analyzed the influence degree of life convenience, traffic convenience, environment facility convenience and work convenience on the transfer price of residential land. The results show that these four types of exogenous latent variables have significant influence on the residential land prices, but the degree of influence is different.
Based on the microscopic data of residential land in Beijing from 2004 to 2009, Dong et al [6] validated and predicted the influence factors and spatial heterogeneity of residential land prices. It is found that there are significant differences in the intensity of land use intensity between key primary schools, rail transit and parks and other facilities in different regions. Qin et al [7] found that the distance to the CBD, volume ratio and the way of land transfer have a significant impact on land prices.
These studies have analyzed the influence factors of land prices from different aspects, which can summarize to three kinds of variables: locational factors, land factors and market factors. Location factors include the distance to the CBD, the degree of convenience etc., and plots factors include floor area ratio (FAR), land use, transfer mode etc., and market factors include time factors, technical factors etc.. These studies provide a reference for our further research.
Data and Variable
This article selects the auction data of residential land transaction from May 2006 to March 2010 in Hangzhou, a total of 147 samples. The scope of land transactions covers the main six urban areas of Hangzhou, including Shangcheng District, Xiacheng District, Gongshu District, Jianggan District, Xihu District, Binjiang District.
In the study, the land price is chosen as the dependent variable, and the independent variables are divided into three types: land characteristic variable, location characteristic variable and time trend variable. The meaning of independent variables and their expected effect on the dependent variables are shown in Table 1 . To be determined
Results and Discussion
Space Effect Test. According to the principle of spatial econometric, it is necessary to test the spatial effect of land prices before using the spatial econometric model. The commonly used method is Moran's I index method. If there is spatial effect, then the spatial econometric model will be constructed to estimate the spatial effect.
In this paper, 147 distribution plots are plotted using ArcView3.3, and the global Moran's I of land price is 0.3853 calculated by OpenGeoda software which is significant at 1% level. The scatter diagram is shown in Fig. 1 . This indicates that the spatial distribution of land prices in Hangzhou has obvious spatial effect, which shows that the spatial distribution of land prices is not stochastic, but has spatial correlation. Therefore, the spatial econometric model can be used for estimation.
Comparing the dependent and independent variables into various forms of the model (natural and unnatural logarithms), it is found that the dependent variable (land price) in natural logarithm form, and the independent variable in logarithmic form into the logarithmic linear model can get the best fitting effect. Therefore, this paper constructs the characteristic price model of logarithmic linear: spatial lag model (SLM) and spatial error model (SEM). The results of two spatial econometric models are obtained using OpenGeoda software using 147 land transaction data, which are shown in Table 2 . Of course, Table 2 also shows the results of OLS estimation for comparison.
Since the SLM and SEM are estimated by the maximum likelihood method, the goodness-of-fit R 2 based on the sum of residual square-sum decomposition is no longer suitable as an indicator of the pros and cons of the discriminant model, but can be estimated by the log-likelihood function (LogL), Akaike Information Criterion (AIC) and Schwartz's Rule (SC). The results of the test criteria in Table 2 show that both the SLM and SEM results are better than the OLS estimates because the LogL values for SLM and SEM are greater and the AIC and SC values are smaller than the OLS results. After comparing the results of SLM and SEM, it is found that SEM has higher LogL value, more significant LR value and smaller AIC value and SC value compared with the results of SLM, which shows that SEM has better estimation effect. This indicates that there exists spatial dependence between regression errors of land prices in Hangzhou. From the above analysis results, SEM is the best estimate, so the follow-up analysis will use the estimation results of SEM. Table 2 , the estimated coefficients of FAR and land grade are 0.2929 and -0.1536 respectively, which are all significant at 1% level. Among them, the FAR has the greatest impact on the land price. Under the same conditions, the FAR increased by 1 unit, the land price will increase by about 34.03% (e 0.2929 -1, the same below), indicating that developers are very valued on the FAR, and tend to obtain high FAR of land. Similarly, for every 1 increase in land grade, land price will fall by about 14.24%, indicating that the land grade has a considerable impact on land prices. The above analysis shows that the FAR and land grade have a significant impact on land prices, which can be used as an important lever to adjust the land price.
Analysis of Parcel Characteristic Features. According to the regression results of SEM in
Spatial Analysis of Land Prices. According to the regression results of SEM, the spatial correlation coefficient λ = 0.4712, the value is large and significant at 1% level, indicating that the land price has a strong spatial dependence of error, and the price fluctuation between adjacent land blocks has a great correlation in Hangzhou. At the same time, the estimated coefficients of Wulin distance, Qianjiang New Center distance and West Lake distance are -0.0157, 0.0062, -0.0344 respectively. However, the estimated coefficients of the three regional variables are very small, and only the coefficient of West Lake distance is significantly negative, the other two are not significant and the sign of Qianjiang New Center distance is contrary to expectation. This may be due to the fact that the correlation coefficient between the three variables is high and there is a high collinearity.
As the Wulin Square and Qianjiang New Center are not significant influenced on land prices, so we only analyze the effect of West Lake distance on land prices. The coefficient of West Lake distance is -0.0344 and is significant at the 10% level, indicating that the land price decreases by approximately 3.38% for every 1 km increase in distance to the West Lake when the other conditions are maintained. The relationship between land prices and the West Lake distance is P=exp (-0.0344X 5 ), specifically shown in Fig. 2 in the solid line. The results are in line with expectations, indicating that the West Lake has a greater impact on land prices as the landscape center.
In order to facilitate comparison, the relationship between two curves of the land price and the West Lake distance are plotted in Fig. 2 . The solid line shows the direct impact of West Lake distance on land prices, while the dotted line shows the function relationship between the land price and the West Lake distance after the other independent variables are entered into the SEM. Fig. 2 and the corresponding formula shows that, without considering the impact of other factors, the impact of the West Lake distance on land prices is relatively weak, only about 4% of all the influencing factors. about one-third of T 5 , indicating that compared with the first half of 2006, the second half of 2008 and the first half of 2009, the land price despite the rise, but the decline was down, about 25% to 58%. This is because in September 2008 the international financial crisis broke out, greatly affected the real estate market is expected to rise, resulting in many land auction, so land prices rose little. The coefficients of T 7 and T 8 are also little difference, but the value increased significantly, more than 1, indicating that in the second half of 2009 and the first half of 2010, the land price rose sharply, or more than 170%. This is mainly because in November 2008, the state in response to the financial crisis to relax the regulation of the real estate market, the effect began to appear in the second half of 2009, resulting in the boom of real estate market boom, land prices naturally high.
The trend of the real land price over time and the land price trend obtained by regression are plotted in Fig. 3 
Conclusion
This paper takes use of the spatial econometric model to empirically analyze the temporal and spatial evolution of land prices and its influencing factors in Hangzhou. It is found that the results of spatial econometric model are obviously better than those of OLS estimation; the land price has a significant spatial effect, and mainly shows the spatial dependence of the error term, so the fitting result of spatial error model (SEM) is better.
The empirical results of spatial error model show that the effect of floor area ratio (FAR) and land grade on land prices is significant. At the spatial level, there is a significant spatial dependency between the error terms of the land price regression model, indicating that there is a strong correlation between the price fluctuation of the adjacent land; and the distance to the urban landscape center West Lake has a significant negative impact on the land price. On the time dimension, there is a clear upward trend in the price of land, but during the financial crisis, the land price declined significantly as a result of the financial crisis. 
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